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A pneumatic impact tool includes a spindle extending along
(51) Int.CL an X-axis, an output shaft extending along a Z-axis, and a
B25B 21/02 (2006.01) spindle positioning device that includes a bushing and a stop
B25D 17/00 (2006.01) pin. The bushing is thre.:aded in a housing, and has a stop
F16B 35/00 (2006.01) surface and a frustoconical outer surface. The stop surface
(52) US.CL obstructs the splndl.e from moving away from.the output
CPC B25D 17/00 (2013.01), B25B 21/02 shaft. The frustoconical outer surface has opposite first and
"""""""" (2013.01); F16B '35/0’05 (2013.01) second ends. The first end is nearer to the X-axis and farther
. . TS ’ away from the Z-axis than the second end. The stop pin is
(58) Field of Classification Search disposed removably in the housing, and has an engaging

CPC ... B25B 21/02; B25B 21/002; B25B 21/004;
B25B 21/026; B25B 21/023; B25B 13/465;

B25B 23/0021; B25B 23/141; B23Q 5/045;

B23Q 5/28; F16H 37/041; F16B 35/005;

B25D 17/00

Z 91 212

221 31

N\

surface abutting against the frustoconical outer surface, so as
to prevent the bushing from moving in the housing in a direc-
tion away from the output shaft.

4 Claims, 4 Drawing Sheets
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1
PNEUMATIC IMPACT TOOL WITH A
SPINDLE POSITIONING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority of Taiwanese Application
No. 101201059, filed on Jan. 17, 2012.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a positioning device, and more
particularly to a spindle positioning device for a pneumatic
impact tool.

2. Description of the Related Art

Referring to FIG. 1, a conventional pneumatic impact tool
1 disclosed in US2011/0139474 A1 includes: a housing 11; a
spindle 12 disposed rotatably in the housing 11 and extending
along an X-axis for power transmission; an output shaft 13
disposed rotatably in the housing 11, geared to the spindle 12,
and extending along a Z-axis perpendicular to the X-axis for
outputting a power; and a bushing 14. The spindle 12 has a
position-limiting surface 121 parallel to the Z-axis. The bush-
ing 14 is threaded in the housing 11, and has an end surface or
stop surface 141 abutting against the position-limiting surface
121.

As such, when the spindle 12 is driven by a power source
(not shown), such as a pneumatic cylinder, to rotate, due to the
geared connection between the spindle 12 and the output
shaft 13, the output shaft 13 is rotated to output the power. At
the same time, the stop surface 141 of the bushing 14
obstructs the position-limiting surface 121 of the spindle 12 to
prevent the spindle 12 from moving away from the output
shaft 13 along the X-axis.

However, since the bushing 14 is just threaded to the hous-
ing 11, during power transmission, the spindle 12 pushes the
bushing 14 to move in the housing 11 in a direction away from
the output shaft 13 due to reaction force coming from the
output shaft 13, thereby resulting in a change to the distance
between the spindle 12 and the output shaft 13, which affects
adversely smooth rotation of the spindle 12 and the output
shaft 13 and reduces the service life of the pneumatic impact
tool 1.

To overcome such drawbacks, glue is applied between the
bushing 14 and the housing 11 to prevent movement of the
bushing 14 in the housing 11. As a result, the spindle 12 and
the output shaft 13 cannot be removed for replacement, repair,
and maintenance.

SUMMARY OF THE INVENTION

The object of this invention is to provide a pneumatic
impact tool with a spindle positioning device that can prevent
effectively a bushing from moving in a housing and that is
mounted removably in the housing to allow replacement,
repair, and maintenance of a spindle and an output shatt.

Accordingly, a pneumatic impact tool of this invention
includes a housing, a spindle disposed rotatably in the hous-
ing and extending along an X-axis, an output shaft disposed
rotatably in the housing, extending along a Z-axis perpen-
dicular to the X-axis, and geared to the spindle, and a spindle
positioning device. The spindle positioning device includes a
bushing and a stop pin. The bushing is threaded in the hous-
ing, and has a stop surface and a frustoconical outer surface.
The stop surface obstructs the spindle from moving away
from the output shaft. The frustoconical outer surface has
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opposite first and second ends. The first end is nearer to the
X-axis and farther away from the Z-axis than the second end.
The stop pin is disposed removably in the housing, and has an
engaging surface abutting against the frustoconical outer sur-
face, so as to prevent the bushing from moving in the housing
in a direction away from the output shaft.

Due to the presence of the stop pin, movement of the
bushing in the housing can be prevented effectively. Further-
more, when the stop pin is removed, the replacement, repair,
and maintenance of the spindle and the output shaft are
allowed.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features and advantages of this invention
will become apparent in the following detailed description of
a preferred embodiment of this invention, with reference to
the accompanying drawings, in which:

FIG. 1 is a fragmentary sectional view of a conventional
pneumatic impact tool disclosed in US2011/0139474A1;

FIG. 2 is a fragmentary sectional view of the preferred
embodiment of a pneumatic impact tool according to this
invention, illustrating that a stop pin is removed from an
inclined threaded hole;

FIG. 3 is a view similar to FIG. 2 but illustrating that the
stop pin is threaded in a housing to abut against a frustoconi-
cal outer surface of a bushing; and

FIG. 4 is an enlarged view of a portion of FIG. 3, which
includes the stop pin and the frustoconical outer surface of the
bushing.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIGS. 2 and 3, the preferred embodiment of a
pneumatic impact tool 2 according to this invention includes
a housing 21, a spindle 22, an output shaft 23, and a spindle
positioning device. The housing 21 has a housing wall 211
defining an accommodating chamber 210, an inner threaded
hole 212 defined by an inner surface of the housing wall 211,
and an inclined threaded hole 213 formed through the hous-
ing wall 211. The spindle 22 extends along an X-axis, and is
disposed rotatably in the accommodating chamber 210 of the
housing 21 for power transmission. The output shaft 23
extends along a Z-axis, is disposed in the accommodating
chamber 210 of the housing 21, and is geared to the spindle 22
for outputting a power. The spindle 22 has a position-limiting
surface 221 parallel to the Z-axis. The spindle positioning
device includes a bushing 3 and a stop pin 4.

The bushing 3 extends along the X-axis in the accommo-
dating chamber 210, is threaded in the inner threaded hole
212, and has a stop surface 31 constituted by an end surface of
the bushing 3 and abutting against and parallel to the position-
limiting surface 221 of the spindle 22, and a frustoconical
outer surface 32 centered at the X-axis and having opposite
first and second ends 321, 322 (see FIG. 4). The first end 321
is nearer to the X-axis than the second end 322, and is farther
away from the Z-axis than the second end 322.

The stop pin 4 has an external thread portion 41 threaded in
the inclined threaded hole 213 of the housing 21, and an
engaging surface 42 constituted by an end surface thereof and
intimately abutting against the frustoconical outer surface 32.

During assembly, the bushing 3 is first threaded into the
inner threaded hole 212 of the housing 21 until the stop
surface 31 comes into contact with the position-limiting sur-
face 221 of the spindle 22. Next, the stop pin 4 is threaded into
the inclined threaded hole 213 of the housing 21 until the
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engaging surface 42 of the stop pin 4 comes into contact with
the frustoconical outer surface 32 of the bushing 3, so as to
prevent the bushing 3 from moving in the housing 21.

With further reference to FIG. 4, when the spindle 22 is
driven by a power source (not shown), such as a pneumatic
cylinder, to rotate, due to the geared connection between the
spindle 22 and the output shaft 23, the output shaft 23 is
rotated to output the power. At the same time, since the stop
surface 31 of the bushing 3 abuts against the position-limiting
surface 221 of the spindle 22, and since the engaging surface
42 of the stop pin 4 abuts against the frustoconical outer
surface 32 of the bushing 3, the bushing 3 obstructs the
spindle 22 from moving away from the output shaft 23 along
the X-axis. Furthermore, since the stop pin 4 and the inclined
threaded hole 213 are inclined, during power transmission, a
reaction force F is applied to the stop pin 4 by the output shaft
23, and has an axial force component F1 and a radial force
component F2, which is exerted on a wall defining the
inclined threaded hole 213. Consequently, the stop pin 4 can
obstruct effectively the bushing 3 from moving away from the
output shaft 23 along the X-axis. When replacement, repair,
or maintenance of the spindle 22 and/or the output shaft 23 is
desired, it is only necessary to remove the stop pin 4 and the
bushing 3, thereby resulting in convenience during use of the
pneumatic impact tool 2.

To sum up, the pneumatic impact tool 2 of this invention
has the following advantages:

The bushing 3 can cooperate with the stop pin 4 to prevent
effectively movement of the spindle 22 relative to the output
shaft 23 in the housing 21. When the stop pin 4 is removed
from the housing 1, the spindle 22 is unlocked from the
bushing 3. That is, due to the presence of the stop pin 4, the
spindle-positioning effect of the bushing 3 is promoted. In
addition, the bushing 3 and the stop pin 4 can be removed to
perform replacement, repair, or maintenance ofthe spindle 22
and the output shaft 23, so that the pneumatic impact tool 2 is
convenient to use. Thus, the object of this invention is
achieved.
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With this invention thus explained, it is apparent that
numerous modifications and variations can be made without
departing from the scope and spirit of this invention. It is
therefore intended that this invention be limited only as indi-
cated by the appended claims.

We claim:

1. A pneumatic impact tool comprising:

a housing;

a spindle disposed rotatably in said housing and extending

along an X-axis;

an output shaft disposed rotatably in said housing, extend-

ing along a Z-axis perpendicular to the X-axis, and
geared to said spindle; and

a spindle positioning device including

a bushing threaded in said housing and having a stop
surface and a frustoconical outer surface, said stop
surface obstructing said spindle from moving away
from said output shaft, said frustoconical outer sur-
face being centered at the X-axis and having opposite
first and second ends, said first end being nearer to the
X-axis and farther away from the Z-axis than said
second end, and

a stop pin disposed removably in the housing and having
an engaging surface abutting against said frustoconi-
cal outer surface, so as to prevent said bushing from
moving in the housing in a direction away from said
output shaft.

2. The pneumatic impact tool as claimed in claim 1,
wherein said spindle has a position-limiting surface abutting
against said stop surface of said bushing, said stop surface
being constituted by an end surface of said bushing.

3. The pneumatic impact tool as claimed in claim 1,
wherein said stop pin is threaded in said housing, and has an
end surface constituting said engaging surface.

4. The pneumatic impact tool as claimed in claim 1,
wherein said stop pin is inclined with respect to the X-axis
and the Z-axis.



